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Chemical synthesis and analysis data
1.1 Compounds 2a.1-2a.11 2a.1. Preparation of 7-(pyridin-4-yl)heptan-1-ol hydrochloride 2.5M solution BuLi in hexane (1.2 eq) was added dropwise to 4-picoline (1eq.) in anhydrous THF cooled to -60°C under argon atmosphere. The mixture temperature was increased to room temperature and stirred 1 hour. Then the temperature was decreased to -60°C again and 2-(6-Bromohexyloxy)tetrahydro-2H-pyran (1.1eq) was slowly dropped in. The reaction was stirred overnight at room temperature then the mixture was poured into cold water and extracted with EtOAc. The organic layer was concentrated and dissolved in 5% HCl in EtOH solution. The reaction was stirred overnight at room temperature then the solvent was removed under vacuum and the crude product was purified through crystallization (isopropyl alcohol/EtOH/isopropyl acetate -10/1/20) to yield pure product.
2a.1 -7-(pyridin-4-yl)heptan-1-olhydrochloride: C 12 H 19 NOxHCl. M=229.75.White solid.45.3% yield.mp: 167.0-168.2°C. 1 H NMR (300 MHz, D 2 O) δ ppm 8.60-8.57 (m, 2H Py. ), 7.89-7.87 (m, 2H Py. ), 3.55-3.51 (t, 2H, OCH 2 , J=6.65Hz). 2.93-2.88 (t, 2H, Py.-CH 2 ; J=7.64Hz), 1.75-1.66 (m, 2H, CH 2 CH 2 CH 2 ), 1.52-1.43 (m, 2H, CH 2 CH 2 CH 2 ), 1.29-1.24 (m, 6H, CH 2 CH 2 CH 2 ).
2a.2. Preparation of 7-(piperidin-4-yl)heptan-1-ol
To a solution of 7-(pyridin-4-yl)heptan-1-of hydrochloride (2a.1) (1eq.) in anhydrous ethanol was added PtO 2 (0.1eq.). The reaction was stirred 48 hours at room temperature under 19atm H 2 . The precipitate was discarded and the solvent was removed under vacuum. The crude product was dissolved in water and alkalized by 5% sol. of sodium hydroxide, then extracted with EtOAc and dried over MgSO 4 .The solvent was removed under vacuum and the crude product was purified by column chromatography (DCM/MeOH/25% NH 3 aq.19:10:1) to yield pure product. To a solution of 7-(piperidin-4-yl)heptan-1-ol (2a.2) (1eq.) and trimethylamine (6eq.) in methanol di-tert-butyl dicarbonate (2eq.) in methanol were added dropwise. The reaction was stirred 45 minutes at 60°C. The solvent was removed under vacuum and the crude product was purified by column chromatography (hexane/EtOAc 3:1) to yield pure product. 2H piperidine , 2H alif. ,CHCH 2 ).
2b.3. Preparation of 4-[1-(7-phenoxyheptyl)piperidin-4-yl]butanamide
To a crude 4-(piperidin-4-yl)butanamide (2b.2) (1eq.) in methanol was added 7phenoxyheptyl bromide (1eq.) and potassium carbonate (4eq.). The reaction was stirred 20 hours at 70°C, then filtered. The precipitate was discarded then the solvent was removed under vacuum. and the crude product (2b.3) was directly used in the next step without further purification. 7H piperidine , 14H alif. ,CHCH 2 , CH 2 CH 2 CH 2 ).
2b.4. Preparation of 4-[1-(7-phenoxyheptyl)piperidin-4-yl]butan-1-amine
To a crude 4-[1-(7-phenoxyheptyl)piperidin-4-yl]butanamide (2b.3) (1eq.)in diethyl ether was added LiAlH 4 (4eq.). The reaction was stirred overnight at room temperature then the mixture was quenched by dropwise addition of water (16eq.) and stirred for 30 minutes then filtered.
The precipitate was discarded. The organic phase was dried over Na 2 SO 4 , then the solvent was distilled off and the crude product was purified with column chromatography (DCM/MeOH/25% NH 3 aq. 89:10:1) to yield pure product (2b.4).
2b.4 -4-(1-(7-phenoxyheptyl)piperidin-4-yl)butan- 
First, 60% sodium hydride oil dispersion (10eq.) was added to an ice-cooled mixture of 1,3bis(tert-butoxycarbonyl)-2-methyl-2-thiopseudourea (1eq.) in DMF. The reaction was stirred 1 hour at room temperature then cooled to 0°C and the appropriate benzyl bromide 10 and 11
(1.15eq.) was added. The reaction was stirred overnight, then the water was added and the mixture was extracted with EtOAc. The organic phase was washed twice with brine and was dried over MgSO 4 . The solvent was removed under vacuum and the crude product was purified by column chromatography (hexane/EtOAc/Triethylamine 160:10:1) to yield pure product. (m,2H phenoxy. ,C(CHCH) 2 CH), 6.10 (br,2H,NH 2 ).
Preparation of 1-benzyl-3-cyano-1-{4-[4-(7-phenoxyheptyl)piperazin-1-yl]but-1-yl}-guanidine
2e.2
To a solution of the 1-cyano-2-phenylisourea (2e.1) (1eq.) in acetonitrile, the N-benzyl-4-[4-(7-phenoxyheptyl)piperazin-1-yl]butan-1-amine (1.1eq.) was added. The reaction was stirred 48 hours at 85°C, then the solvent was removed under vacuum and the crude product was purified with column chromatography (EtOAc/MeOH/Triethylamine 89:10:1) to yield pure product.
2e.2 -1-benzyl-3-cyano-1-{4-[4-(7-phenoxyheptyl)piperazin-1-yl]but-1-yl}guanidine: To a solution of 1,4-bis(4-nitrilobutyl)piperazine (2f.1) (1eq.) in diethyl ether LiAlH 4 (4 eq.)
was added. The reaction was stirred 2.5 hours at room temperature, then the mixture was quenched by dropwise addition of water (16eq.) and stirred for 30 minutes and filtered. The precipitate was discarded. The organic layer was dried over Na 2 SO 4 then the solvent was removed under vacuum and the crude product was directly used in the next step without further purification. (hexane/DCM 1:1). 1 H NMR (600 MHz, CDCl 3 ) δ ppm 7.28-7.26 (m, 2H phenoxy. , C(CHCH) 2 CH), 6.94-6.92 (m, 1H phenoxy. , C(CHCH) 2 CH), 6.89-6.88 (2H phenoxy. , C(CHCH) 2 CH), 3.97-3.95 (t, 2H, OCH 2 , J = 6.33Hz), 2.35-2.33 (t, 2H, CH 2 CN, J = 7.12Hz), 1.82-1.77 (qt, 2H, CH 2 CH 2 CH 2 ), 1.71-1.66 (qt, 2H, CH 2 CH 2 CH 2 ), 1.53-1.51 (m, 4H, CH 2 CH 2 CH 2 )
2h.2 Preparation of 7-phenoxyheptan-1-amine
To a solution of 7-phenoxyheptanenitrile 2h.1 (1eq.) in diethyl ether LiAlH 4 (4eq.) was added.
The reaction was stirred 2.5 hours at room temperature, then the mixture was quenched by dropwise addition of water (16eq.) and stirred for 30 minutes, and then filtered. The precipitate was discarded. The organic layer was dried over Na 2 SO 4 , then the solvent was removed under vacuum and the crude product was purified with column chromatography (DCM/MeOH/25% NH 3 aq. 39:10:1) to yield pure product. 2H, OCH 2 , J = 6.55Hz), 2.69-2.67 (t, 2H, CH 2 NH 2 , J = 7.01Hz), 1.80-1.76 (qt, 2H, CH 2 CH 2 CH 2 ), 1.49-1.43 (m, 4H, CH 2 CH 2 CH 2 ), 1.39-1.32 (m, 4H, CH 2 CH 2 CH 2 ), 1.19 (br, 2H, *, NH 2 ).
2h.3 Preparation of N-(7-phenoxyheptyl)benzamide
To a mixture of 7-phenoxyheptan-1-amine 2h.2 (1eq.) and triethylamine (4eq.) in DCM benzoyl chloride, 17 (1.1eq.) was added dropwise. The reaction was stirred 2 hours at room temperature. The mixture was washed 3-times with water and dried over Na 2 SO 4 . Then the solvent was removed under vacuum and the crude product was purified by column chromatography (DCM/MeOH 100:1) to yield pure product. (m, 2H arom. , C(CHCH) 2 CH), 7.49-7.47 (m, 1H arom. , C(CHCH) 2 CH), 7.43-4.41 (m, 2H arom. , C(CHCH) 2 CH), 7.28-7.25 (m, 2H phenoxy. , C(CHCH) 2 CH), 6.93-6.88 (m, 3H phenoxy. , C(CHCH) 2 CH), 6.12 (br, 1H, NH), 3.96-3.94 (t, 2H, OCH 2 , J = 6.49Hz), 3.47-3.44 (q, 2H, CH 2 NH), 1.81-1.76 (qt, 2H, CH 2 CH 2 CH 2 ), 1.66-1.61 (m, 2H, CH 2 CH 2 CH 2 ), 1.51-1.46 (qt, 2H, CH 2 CH 2 CH 2 ), 1.43-1.41 (m, 4H, CH 2 CH 2 CH 2 )
2h.4 Preparation of N-benzyl-7-phenoxyheptan-1-amine
To a mixture of N-(7-phenoxyheptyl)benzamide 2h.3 (1eq.) in diethyl ether, LiAlH 4 (4eq.) was added. The reaction was stirred overnight at room temperature, then the mixture was quenched by dropwise addition of water (16 eq.) and stirred for 30 minutes then filtered. The precipitate was discarded. The organic phase was dried over Na 2 SO 4 , then the solvent was removed and the crude product was purified by column chromatography (EtOAc/MeOH/Triethylamine 139:10:1) to yield pure product. δ ppm 7.32-7.31 (m, 4H arom. , C(CHCH) 2 CH), 7.28-7.24 (m, 3H: 2H phenoxy. , C(CHCH) 2 CH; 1H arom. , C(CHCH) 2 CH), 6.93-6.88 (m, 3H phenoxy. , C(CHCH) 2 CH), 3.95-3.93 (t, 2H, OCH 2 , J = 6.55Hz), 3.78 (s, 2H, CH 2 -arom.), 2.64-2.62 (t, 2H, CH 2 CH 2 NH), 1.79-1.74 (qt, 2H, CH 2 CH 2 CH 2 ), 1.55-1.49 (qt, 2H, CH 2 CH 2 CH 2 ), 1.48-1.43 (qt, 2H, CH 2 CH 2 CH 2 ),1.37-1.35 (m, 5H, CH 2 CH 2 CH 2 , NH).
2h.5 Preparation of 1-benzyl-1-(7-phenoxyhept-1-yl)-2,3-di(tert-butyloxycarbonyl)guanidine
To an ice-cooled mixture of N-benzyl-7-phenoxyheptan-1-amine 2h.4 (1eq.) and trimethylamine (5eq.) in DCM 1,3-bis(tert-butoxycarbonyl)-2-methyl-2-thiopseudourea (1.1eq.) and mercury II chloride (1.1eq) were sequentially added. The ice bath was removed and the reaction was stirred 18 hours at room temperature, then filtered. The precipitate was discarded. The filtrate was washed sequentially twice with H 2 O and twice with brine. The organic phase was dried over Na 2 SO 4 , then the solvent was removed under vacuum and the crude product was purified with column chromatography (hexane/EtOAc 9:1) to yield pure product.
2h.5 -1-benzyl-1-(7-phenoxyhept-1-yl)-2,3-di(tert-butyloxycarbonyl)guanidine: C 31 H 45 N 3 O 5 .
M=539.71. Colorless sticky oil. 89.6% yield. R f =0.38 (hexane/EtOAc 9:1). 1 H NMR (600 MHz,
CDCl 3 ) δ ppm 9.91 (1H, NH), 7.33-7.31 (m, 2H arom. , C(CHCH) 2 CH), 7.27-7.25 (m, 5H:
2H phenoxy. , C(CHCH) 2 CH, 3H arom. , C(CHCH) 2 CH), 6.93-6.90 (m, 1H phenoxy. , C(CHCH) 2 CH), 6.89-6.87 (m, 2H phenoxy. , C(CHCH) 2 CH), 4.67 (br, 2H, PhCH 2 ), 3.93-3.91 (t, 2H, OCH 2 , J = 6.54Hz), 3.23 (br, 2H, CH 2 CH 2 C(N)N), 1.76-1.71 (qt, 2H, CH 2 CH 2 CH 2 ), 1.58-1.53 (qt, 2H, CH 2 CH 2 CH 2 ), 1.49 (m, 18H: CH 3 ), 1.43-1.38 (qt, 2H, CH 2 CH 2 CH 2 ), 1.33-1.24 (m, 4H, CH 2 CH 2 CH 2 ) 
1 H and 13 C NMR spectral data of compounds 2a-h

